Phytoestrogens and phytoestrogen metabolites differentially modulate immune parameters in human leukocytes.
Phytoestrogens (PE) including isoflavones and lignans, are a group of substances of plant origin which can act as estrogen agonists or antagonists. While the immunomodulatory effects of isoflavones have been studied, little is known about the impact of lignans and other PE metabolites on the immune system. The aim of the present study was to assess whether PE and their metabolites modulate human leukocyte functions in vitro. We investigated the effects of genistein, daidzein, matairesinol, and secoisolariciresinol, including metabolites such as equol, O-desmethylangolensin, enterodiol, and enterolactone on natural killer cell activity, proliferation, cytokine secretion, as well as apoptotic and necrotic rate of human leukocytes. Genistein, daidzein, and its metabolite equol were the most potent inhibitors of leukocyte functions. Ten micromolars of genistein decreased proliferation, lytic activity of natural killer cells, and cytokine secretions. The latter proved to be the most sensitive marker of immune functions. Lignans and their metabolites had minor effects on the immune system. The antiestrogens Tamoxifen and Fulvestrant did not block the inhibition of cytokine secretion by genistein and equol. In conclusion, while physiological concentrations of isoflavones have minor effects on cytokine secretion, lignans including their major metabolites do not modulate human leukocyte functions in vitro.